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ABSTRACT

In this present study, medicinal plants namely €kmtasiatica and Solanum indicum were collectenirfrthe
Sirangudi, Madukkur, Thanjavur (Dt), Tamil Nadu.&pes were collected from the local market at Maguodir,
Thiruvarur (Dt), Tamil Nadu. Intestinal pathogeramely E.coli, and B.subtilis were collected frontidbial Type
Culture Collection centre (MTCC) Chandigarh, Newildelndia. The EM, medicinal plants and grape piiwere
mixed for the preparation of health drink which warsed for the phytochemical analysis, antioxidaettvity,
alcohol content and antibacterial activity. The pghemical analysis of health drink is higher thmadicinal plant
extracts. The antioxidant activity of health drilskhigher than medicinal plant extracts. The aldobontent of
health drink is lower than yeast. The antibacte@ativity of health drink is higher than medicinabnt extracts.
The health drink that contains more antioxidantgedy and low level of alcohol content.
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INTRODUCTION

In traditional systems of medicine, the Indian negdil plants have been used in successful manageshearious
disease in bronchial asthma, chronic fever, caddgh, malaria, dysentery, convulsions, diabetesrlea, arthritis,
skin disease. Plants have been an importance sofircedicine for thousands of years.Medicinal @ant Tamil
Nadu are cultivated in isolated patches each begiown in its favourable soil and agroclimatic
conditions(1).Medicinal plants are at great inteliesthe field of biotechnology as most as the phageutical
industries depent largely on the utilization afrty plants cells for the production of pharmacealticompounds
particularly for alkaloids, flavonoids, tanninspsains and terpenoids. Drugs may be obtained frariowus parts of
plant. so, an extensive study is required to detecimedical properties of the plant. Several niediplants have
been tried against pathogenic microorganismsNi@st EM culture contain from three to fifteen @ifént species of
lactic acid bacteria. Phototropic organisms arerohies that are photosynthetic, which can use sun@produce
energy and energy compounds. All EM culture congileast 2or 3 species of phototropic organisregally from
the extremely powerful and versatile and near nagiarple non-sulfur bacteria (PNSB) are familyptiototropic
microbes, which seem to possess powerful and Bttege energy and oxidative effects (3)EM has found
application in the many areas especially agricaltproduction of health drink, waste water treattnpreparation
waste biomass material for bio conversion intodigelch as bio-diesel and other etc. These effegtigBporganism
is used to produce fermented extract from unpadtistiee, papaya and see weeds. The effective migamism
fermented extract was claimed to possess has samtirgxidation property (4).
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The yeastSaccharomyces cerevisigewidely used as a host for the expression ofietoeukaryotic genes. The
other yeast in use includduveromyces lactis, Schizosaccharomyces ceregjsiabe and Pichaperstotise yeast

in expressing cloned genes. It has a naturally miciuplasmid and strong promoters for efficienpession. The
secreted recombinant proteins can be easily igblS@ccharomyces cerevisidas been in use for several decades
in backing and bellowing industrieSaccharomyces cerevisiseworking yeast. Various strains are used in stigu

to make bread, beer, wine and industrial alcohbkdme parts of the world sour breads are prepgayading the
yeastCandida lactobacillus. Saccharomyces cerevisiee collectively referred to as Backers yeast. Bexkeast

is commercially available either as a dried powder.

Hence the present study was performed with cotlactif medicinal plants such &entella asiaticaand Solanum
indicum from Sirangudi, grapes and yeast from local magteMannargudi, and Effective Microorganism (EM)
solution,from Maple Orgtech Ltd, Kolkatta, Indiareparation of health drink by mixing the plant exts,
fermented grape juice and EM solution. To Studydbmparative effect of phytochemical propertegjoxidant
activity and antibacterial activity of health drimith medicinal plants and alcohol content withstea

EXPERIMENTAL SECTION

SAMPLE COLLECTION

Medicinal plants such a€entella asiaticaand Solanum indicumwere collected from Sirangudi, Madukkur,
Thanjavur (Dt), Tamil Nadu. Grapes and yeast (Jriegere collected from local market at Mannargudi,
Thiruvarur(Dt), Tamil Nadu. Intestinal pathogensnedy Escherichia coliandBacillus subtiliswere collected from
Microbial Type Culture Collection centre (MTCGJhandigarh, New Delhi.

PREPARATION OF EXTRACT

The mature and undamaged grapes were selectedwsited with mortar to obtain the extract, then dswdiluted
with chlorine free water and adjusting the initgbecific gravity should be between 1.045 and 1.0Bfle
fermenting. The leaves of VallaraCéntella asiatica and Thudhuvallai §olanum indicuinwere ground using
mortar with chlorine free water and is filteredngsMWhatmann filter paper before adding the grapeek

EFFECTIVE MICROORGANISM

Preparation of Effective Microorganisms

250gm of banana, papaya and pumpkin were colleamedchopped into small pieces and transferredamttght

container and mixed with one liter of bore well eratsubsequently 250gm of jaggery and one egg désda The
barrel was closed tightly and incubated for 45 d&fter 45 days, the white layer was formed ongsheace. The
fermented EM solution was collected by filtratidinis termed as EM stock solution.

Extension (EMe) and activation (EMa) of EM stock shution (5)
For most application, EM stock solution is to bextended or activated” prior to use.

Extension and activation implies the following méaks and steps

One liter of EM stock solution and 1kg of jaggergres mixed with 20 liters of water. The water hasrbelean and
free from chlorine. The container should be of ggoade plastics. For the period of activation, ¢batainer was
placed in shade at ambient temperature (Z8)48ithout exposure to strong temperature flucarati Extended EM
(abbreviated as EMe or EMa) will be ready afterO5dhys. It can be verified by a pH of 3.5 lower @npleasant
sweet sour smell.

HEALTH DRINK PREPARATION (FERMENTATION)

The grape extracts and plant extracts were mixdbimvéood grade plastic containers and then it wdsted with
chlorine free water and the initial specific grgwthould be between 1.045 and 1.05 using a hydemm€hen the
microbial inoculants were added aseptically. Th&tune was kept in warm place where the temperadoes not
exceed 4%C; the carbon di-oxide gas formed was releasedydagr The mixture was fermented for 7 days unél th
specific gravity reaches between 1.004.Then, thmdated product was filtered and centrifuged a0Q0,rpm for
20 minutes and the supernatant was used to esttheatdcohol content and total anti- oxidation leve
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PHYTOCHEMICAL ANALYSIS
Qualitative determination test for tannins, SapshiBteriods and Quantitative deremination test dbenols,
alkaloids, tannins, flavonoids were performed (69nd

ANTI-OXIDANT ACTIVITY ASSAY BY-PHOSPHOMOLYBDENUM ME  THOD (8)

Ascorbic acid standard was pipetted out contaismigcentration varying from 4-20 ug into serieseastttubes and
made up to 2 ml with 0. The test tubes were added with 2ml of phosphgbdginum complex reagent
containing. 6M HSQ,, 28mM sodium phosphate, 4mM ammonium molybdateeweelded and incubated in boiling
water bath at & for 90 min. After the samples had cooled at raemperature, the absorbance of the aqueous
solution of each was measured at 695nm againsk blan

ESTIMATION OF ETHANOL BY POTASSIUM DICHROMATE METHO D (9)

1ml of various concentration of alcohol (standandre taken in series of test tubes and added vithmP of
distilled water and was distillated with liebighnoensor . 15ml of distillated were collected inCart of volumetric
flask containing 25ml of KCr,O; reagent. These mixtures were kept &lG66r 30 minutes and measured at 600
nm. A typical blank solution contained 1ml of distil water and appropriate volume of the same meagsed for
standard and it was incubated under the same tomsliis the rest of the sample.

ANTIBACTERIAL ACTIVITY (10)

The Muller- Hinton agar medium was prepared anddated at 12°C for 15minutes. Then the medium was
poured into different petri plates and allowed abdify. After solidification, the isolated differd bacterial species
were spread on the petri plates separately. Theweed made in the agar plates by using cork bdneeach plate,
(40 mg/ 0.ml) of plants extracts were added. Tlaesl without plant extracts were maintained asrobrithe plate
was then incubated at the optimum temperaturestfotganisms for 16-24 hours. The plates were exaanfor the
zone of inhibition was expressed in millimeter irdihg the diameter of the well.

STATISTICAL ANALYSIS
Statistically analysis was performed by calculatitgan £ S.D Gupta (1971).

RESULTS AND DISCUSSION

SAMPLE COLLECTION
The medicinal plants, grapes, yeast, and EM salutiere collected and used for the analysis of @leiemical
compounds ,antioxidant activity, alcohol conterd antibacterial activity.

Production of health drink (Fermentation)

Grape extracts (250 ml), plant extract (2%) and Bblution (2%) were mixed together and allowed for
fermentation. After fermentation period, the healtink was used for antioxidant, activity alcolmintent and
antibacterial activity. (11)

Phytochemical analysis of health drink

Qualitative and Quantitative determination of phyto chemical analysis

Phyto chemical active compounds such as Tannimr$apand Steriods of health drink and medicinahpd were
qualitatively analyzed (Table-l).The health drinkntain Alkaloids (4.63+1.32), Phenols (6,72+7.58gpnnin
(12+2.4), Flavonoids (9.7+11.43) respectively. Thedox procumbens contain Tannin, Saponin, Tritage,
Cardialglycoside, and also analyze the phyto changigmpound such as Tannin, Gallic acid in botHitateve and
gquantative method. In quantitative analysis theakdids, phenols, Tannin, and Flavonoids were aealy42). All
the medicinal plants have been contained maximunouam of compound (Table-Il). The phytochemical
compounds of health drink is similar to medicinknts. The potential for developing antimicrobifdsm higher
plants appears rewarding as it will lead to theattgyment of a phytomedicine to act against micr¢8%

Antioxidant activity

The antioxidant activity of health drink were armdyg every day and the result were recorded (Tadbje-The
medicinal plant such as Centella asiatica and Siofaindicum antioxidant activity were analyzed evday and the
result were recorded (Table-1V) Antioxidant actviif health drink were compared with medicinal péanamely
CentellaasiaticaandSolanum indicumThe medicinal plant antioxidant activity is lest&n health drink. The total
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antioxidant activity level was also high when comgabwith medicinal plants this may be organismsenéin EM
namely phototrophic non-sulphur bacteria (PNSB)veots the free molecules such as phenolics, flaidsno
compound into low molecule (14).

Estimation of alcohol

The alcohol content of health drink were analyzeerg day and the result were recorded ((Table-\he T
concentration of ethanol was decreased (6.5%) vdnwas used as microbial inoculants it is becausthe®
Actinobacterthat utilize the ethanol as substrafetinobacter convertgthanol into acetate and this acetate was
transformed into actely CoA and it enters into T€¥le. (15). The grape extract was fermented éven days
with yeast as inoculants, the alcohol concentratias analyzed every day and the result were redditible-V ).
The health drink alcohol content lesser than yedsiderate intake of alcohol is associated with &aelorisk of
developing cardiovascular disease, but this apparetective effect of alcohol is not fully undesed (16).

Antibacterial activity

Health drink was subjected for antibacterial atyiviAntibacterial activity of health drink was apzaéd against
intestinal pathogens such B<oli andB.subtilis Aqueous extract of health drink and medicinahfdaagainst.
coli and B. subtilis showed minimum activity (3.1mmz4.21mm) at 25% coraion and maximum activity
(8.1mm+9.2mm) at 100% level. Maximum antibactegativity was observed in aqueous extract of hedithk
against all tested bacteria naméycoli and B.subtilis. Several previous and resent studies have descnilzety
important biological activities, particularly anticnobial activity ofLawsonia inermideaves (17).

Table —I Quantitative analysis of plant extract andHealth Drink

. " Plant extact
S:No | Phyto chemical compou " Centella asitica] Solanum indicun]  Health Drin
1 Alkaloid 4.58+0.50 4.1340.92 3.63+1.32
2 Phenols 7.12+1.13 3.11+0.53 5.72+7.5p
3 Tannin 12.41.20 11.41.10 11+2.4
4 Flavonoids 9.12+0.72 9.15+0.55 8.7+11.48
Values are expressed as Meant Standard deviation
TABLE-II Antioxidant level by health drink and medi cinal plants
S.No | Number of Dayg Centella Asiatica (nqn)  Solariodicum (nm) | Health Drink (mm
1 2 100 115 135
2 4 143 165 1.80
3 6 215 230 2.45
4 8 278 290 3.10
5 10 31C 35¢ 36¢
6 12 380 397 415
7 14 400 410 435

TABLE-IIl Estimation of alcohol from health drink a nd yeast

S.No | Number of Dayg Medicinal plants (nm)  HealthnRi(mm)
1 5 100 123
2 10 133 172
3 15 235 235
4 20 312 310
5 25 340 368
6 30 430 402
7 35 450 467

TABLE-IV Antibacterial activity of agueous extract of health drink and medicinal plant of E. coli & B. subtilis

Zone of inhibition
S.No | Aqueous extract E.coli B.subtilis
25 % 100 % 25 % 100 %
1 Health Drinl 4.3+5.1; | 8.749.7 | 3.1+4.2. | 8.1+9.2
2 Centella asiatica| 2.3+3.4 | 6.5+7.2| 3.+3.10 6.5+7.3
3 Solanum indicum 2.10+4.5| 6.9+7.5 4.5+5.9 5.1046)2

Values are expressed as Meanz Standard deviation
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CONCLUSION

The present study provides evidence to suggestBiaat 2% along with herbal extracts (5%) could eyate a
beverage with low alcohol content (6.5% v/v) anghhantioxidant activity (368 mg/g). This fermenteeverage
could be used as herbal health drink that contaiose antioxidant property and low level of alcohdbwever,

further studies are needed to evaluate its effectigs in due course. As the fermentation daysadsetehere is a
reduction in alcohol with concomitant increaseha tevels of antioxidant and increase in the agidihis requires
further investigation to confirm the result.

REFERENCES

[1] Raja Mani., K.2001, Education and RuraDevelopment socity ChennaiB: 51-53.

[2] Haraguchih.HL999KataokaS,Okamoto S, Hanafi M and ShibatdKytotherapia Residand8151-156

[3] Oda, Yasuhiro2003 Bastiaan Star, Louis A. Husiman, Jan C.Gottschall Larry J.Forney. Iipplied and
Environmental Microbiologwol. 69 no. 9. isolates on wheat plants. Plant and soil61; 419-427.

[4] Greory Yin Ming Cheng2004 International journal of molecular medicirieg}:925-929.

[5] Asia-Pasific Natural Agriculture Network 995 EM Application Manual for APNAN Countries, Shinia
M(ed) T Asia-Pasific Natural Agriculture NetWork, Bangkdiailand,34

[6] Sotawara, L.A1993 In Books Ltd. Ibaban Harbon&5-71.

[7] Van- Burden, T.P., and Robinson, WX®81. J agri. food. chem 1:77.

[8] Pilar prieto, Mauel pinedd999and Miguel Aguilar. IPAnal.Biotecm269, 337-341.

[9] Williams , M.B. and Reese Drawit950.In Anal. Chem, 22,1556

[10] Bauer,A.W.,Kirby,W.M.,Truck,H.,andShreeies,J1096 Am.J.Clin.Patha#5; 496. J. Res., Sci Indus62;
629-701.

[L1]M.C. Marjorie 1999Clin. Microbiol, 12(4), 564-582.

[12] Pushpangadar2003 United States Patent: Fermented herbal health drink from plaébdrographist, 616,
950.

[13]lwu MW. Duncan AR, Okunij CQ,999 In: Janick J.ed. Alexandria, VA: ASHS Pr&§s457-462

[14]Vinnyo pinto 2004 An Advanced Guide to Brewing EM fermented Secorelargucts.

[15]Bernard, 1973.Abbott, A. I. Laskin, and C.J. MeCoy. Applied microbiology,87-792.

[16]Jane 2001 Freedman, Crawford Parker, Ill, Liquing Li, JacdbJournal of the American Heart Association.
103 2792-2798.

[17]Grosvenor, P., Suprino., A. and Gray, D1095 J. Ethanopharmacql45; 97-111.

500



